sites, etc.) , and a selectable marker. Following the 
introduction of the foreign DNA, engineered cells may be 
allowed to grow for 1-2 days in an enriched media, and then 
are switched to a selective media. The selectable marker 
in the recombinant plasmid confers resistance to the 
selection and allows cells to stably integrate the plasmid 
into their chromosomes and grow to form foci which in turn 
can be cloned and expanded into cell lines. This method 
may advantageously be used to engineer cell lines which 
express the NHP product. Such engineered cell lines may be 
particularly useful in screening and evaluation of 
compounds that affect the endogenous activity of the NHP 
product . 

A number of selection systems may be used, including 
but not limited to the herpes simplex virus thymidine 
kinase (Wigler, et al . , 1977, Cell 11:223), hypoxanthine- 
guanine phosphoribosyl transferase (Szybalska & Szybalski, 
1962, Proc. Natl. Acad. ,Sci. USA 4S:2026), and adenine 
phosphoribosyltransf erase (Lowy, et al . , 1980, Cell 22:817) 
genes can be employed in tk , hgprt" or aprt" cells, 
respectively. Also, antimetabolite resistance can be used 
as the basis of selection for the following genes: dhfr, 
which confers resistance to methotrexate (Wigler, et al . , 
1980, Natl. Acad. Sci . USA 77:3567; O'Hare, et al . , 1981, 
Proc. Natl. Acad. Sci. USA 7g:1527); gpt, which confers 
resistance to mycophenolic acid (Mulligan & Berg, 1981, 
Proc. Natl. Acad. Sci. USA 7S:2072); neo , which confers 
resistance to the aminoglycoside G-418 (Colberre-Garapin, 
et al., 1981, J. Mol . Biol. 250:1); and hygro, which 
confers resistance to hygromycin (Santerre, et al . , 1984, 
Gene 30: 147) . 

Alternatively, any fusion protein can be readily 
purified by utilizing an antibody specific for the fusion 
protein being expressed. For example, a system described 
by Janknecht et al . allows for the ready purification of 
non-denatured fusion proteins expressed in human cell lines 
(Janknecht, et al . , 1991, Proc. Natl. Acad. Sci. USA 
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88 : 8912-891 6) . In this system, the gene of interest is 
subcloned into a vaccinia recombination plasmid such that 
the gene's open reading frame is translationally fused to 
an amino- terminal tag consisting of six histidine residues. 
5 Extracts from cells infected with recombinant vaccinia 
virus are loaded onto Ni ■ ni triloacet ic acid-agarose 
columns and histidine- tagged proteins are selectively 
eluted with imidazole-containing buffers. 



10 modeled on an amino acid sequence first described in the 
Sequence Listing. Such NHP oligopeptides are generally 
between about 10 to about 100 amino acids long, or between 
about 16 to about 80, or between about 2 0 to about 3 5 amino 
acids long, or any variation or combination of sizes 

15 represented therein that incorporate a contiguous region of 
sequence first disclosed in the Sequence Listing. Such NHP 
oligopeptides can be of any length disclosed within the 
above ranges and can initiate at any amino acid position 
represented in the Sequence Listing. 



Antibodies that specifically recognize one or more 
epitopes of a NHP, or epitopes of conserved variants of a 
NHP, or peptide fragments of a NHP are also encompassed by 

25 the invention. Such antibodies include but are not limited 
to polyclonal antibodies, monoclonal antibodies (mAbs), 
humanized or chimeric antibodies, single chain antibodies. 
Fab fragments, F(ab')2 fragments, fragments produced by a 
Fab expression library, anti-idiotypic (anti-Id) 

3 0 antibodies, and epi tope-binding fragments of any of the 
above . 

The antibodies of the invention may be used, for 
example, in the detection of NHP in a biological sample and 
may, therefore, be utilized as part of a diagnostic or 
3 5 prognostic technique whereby patients may be tested for 
abnormal amounts of NHP. Such antibodies may also be 
utilized in conjunction with, for example, compound 



Additionally contemplated are oligopeptides that are 
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screening schemes for the evaluation of the effect of test 
compounds on expression and/or activity of a NHP gene 
product. Additionally, such antibodies can be used in 
conjunction gene therapy to, for example, evaluate the 
5 normal and/or engineered NHP- expressing cells prior to 

their introduction into the patient. Such antibodies may 
additionally be used as a method for the inhibition of 
abnormal NHP activity. Thus, such antibodies may, 
therefore, be utilized as part of treatment methods. 

10 For the production of antibodies, various host animals 

may be immunized by injection with the NHP, an NHP peptide 
(e.gr., one corresponding to a functional domain of an NHP), 
truncated NHP polypeptides (NHP in which one or more 
domains have been deleted) , functional equivalents of the 

15 NHP or mutated variant of the NHP. Such host animals may 
include but are not limited to pigs, rabbits, mice, goats, 
and rats, to name but a few. Various adjuvants may be used 
to increase the immunological response, depending on the 
host species, including but not limited to Freund's 

2 0 (complete and incomplete) , mineral gels such as aluminum 

hydroxide, surface active substances such as lysolecithin, 
pluronic polyols, polyanions, peptides, oil emulsions, 
keyhole limpet hemocyanin, dini trophenol , and potentially 
useful human adjuvants such as BCG (bacille Calmette- 
25 Guerin) and Corynejbac teriLz/n parvum . Polyclonal antibodies 
are heterogeneous populations of antibody molecules derived 
from the sera of the immunized animals. 

Monoclonal antibodies, which are homogeneous 
populations of antibodies to a particular antigen, can be 

3 0 obtained by any technique which provides for the production 

of antibody molecules by continuous cell lines in culture. 
These include, but are not limited to, the hybridoma 
technique of Kohler and Milstein, (1975, Nature 256:495- 
497; and U.S. Patent No. 4,37 6,110), the human B-cell 
35 hybridoma technique (Kosbor et al . , 1983, Immunology Today 
4:72; Cole et al . , 1983, Proc . Natl. Acad. Sci . USA 
80:2026-2030), and the EBV-hybridoma technique (Cole et 
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al . , 1985, Monoclonal Antibodies And Cancer Therapy, Alan 
R. Liss, Inc., pp. 77-96) . Such antibodies may be of any 
immunoglobulin class including IgG, IgM, IgE, IgA, IgD and 
any subclass thereof. The hybridoma producing the mAb of 
this invention may be cultivated in vitro or in vivo. 
Production of high titers of mAbs in vivo makes this the 
presently preferred method of production. 

In addition, techniques developed for the production 
of "chimeric antibodies" (Morrison et al . , 1984, Proc . 
Natl. Acad. Sci . , 81:6851-6855; Neuberger et al . , 1984, 
Nature, 312:604-608; Takeda et al . , 1985, Nature, 314:452- 
454) by splicing the genes from a mouse antibody molecule 
of appropriate antigen specificity together with genes from 
a human antibody molecule of appropriate biological 
activity can be used. A chimeric antibody is a molecule in 
which different portions are derived from different animal 
species, such as those having a variable region derived 
from a murine mAb and a human immunoglobulin constant 
region . 

Alternatively, techniques described for the production 
of single chain antibodies (U.S. Patent 4,946,778; Bird, 
1988, Science 242:423-426; Huston et al . , 1988, Proc. Natl. 
Acad. Sci. USA 85:5879-5883; and Ward et ai . , 1989, Nature 
341:544-546) can be adapted to produce single chain 
antibodies against NHP gene products . Single chain 
antibodies are formed by linking the heavy and light chain 
fragments of the Fv region via an amino acid bridge, 
resulting in a single chain polypeptide. 

Antibody fragments that recognize specific epitopes 
may be generated by known techniques. For example, such 
fragments include, but are not limited to: the F(ab')2 
fragments which can be produced by pepsin digestion of the 
antibody molecule and the Fab fragments which can be 
generated by reducing the disulfide bridges of the F(ab') ^ 
fragments. Alternatively, Fab expression libraries may be 
constructed (Huse et al . , 1989, Science, 245:1275-1281) to 
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allow rapid and easy identification of monoclonal Fab 
fragments with the desired specificity. 

Antibodies to a NHP can, in turn, be utilized to 
generate anti-idiotype antibodies that "mimic" a given NHP, 
using techniqiaes well known to those skilled in the art. 
(See, e.g., Greenspan & Bona, 1993, FASEB J 7 fS; : 43 7 -444 ; 
and Nissinoff , 1991, J. Immunol. 14 7 f S; : 242 9 -243 8 ) . For 
example antibodies which bind to a NHP domain and 
competitively inhibit the binding of NHP to its cognate 
receptor can be used to generate anti-idiotypes that 
"mimic" the NHP and, therefore, bind and activate or 
neutralize a receptor. Such anti-idiotypic antibodies or 
Fab fragments of such anti-idiotypes can be used in 
therapeutic regimens involving a NHP mediated pathway. 

The present invention is not to be limited in scope by 
the specific embodiments described herein, which are 
intended as single illustrations of individual aspects of 
the invention, and functionally equivalent methods and 
components are within the scope of the invention. Indeed, 
various modifications of the invention, in addition to 
those shown and described herein will become apparent to 
those skilled in the art from the foregoing description. 
Such modifications are intended to fall within the scope of 
the appended claims. All cited publications, patents, and 
patent applications are herein incorporated by reference in 
their entirety. 
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WHAT IS CLAIMED IS: 

1 . An isolated nucleic acid molecule comprising 
a nucleotide sequence encoding an amino acid sequence drawn 
5 from the group consisting of SEQ ID NOS : 2, 4, 6, 8, 10, 
12, 14, 16, 18, and 20 . 



2 . An isolated nucleic acid molecule comprising 
a nucleotide sequence that: 
10 (a) encodes the amino acid sequence shown in SEQ 

ID NO: 12; and 
(b) hybridizes under stringent conditions to the 
nucleotide sequence of SEQ ID NO: 11 or the 
complement thereof . 



3 . An isolated nucleic acid molecule comprising 
a nucleotide sequence encoding the amino acid sequence 
shown in SEQ ID NO: 12. 

20 4. The isolated nucleic acid of Claim 3 wherein 

said nucleic acid is a cDNA or PCR product. 

5. An isolated oligopeptide having a sequence 
of at least about 12 contiguous amino acids first disclosed 
2 5 in SEQ ID NO: 12 . 
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